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DETAILED ACTION 

Claim Rejections • 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-5, 7, 13-16, 18, 20, 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jones et al. (U.S. 20040056006) [hereinafter Jones] in view Shepard 
(U.S. 6585146), Dostoomian et al. (U.S. 4359622) [hereinafter Dostoomian] and Chang 
et al. (U.S. 4792683) [hereinafter Chang]. 

Jones discloses in Fig. 1 a device/ method in the field of applicant's endeavor 
comprising welding of two abutted (clamped together) plastic pieces 1, 2 to form a weld. 
The piece (second plastic piece) 1 may be transmissive/ transparent to an I R radiation 
([0035]) from the radiation beam 4 (paragraph [0033]) from a radiation source/ laser 5. 
The piece (first plastic piece) 2 can comprises a radiation absorbing material ([0018], 
[0034]). 

Jones does not explicitly teach to collect thermal radiation passing through the 
second piece. Jones does not teach obtaining a thermal image/ thermal data) of the 
weld. Jones does not teach obtaining a feedback signal, and modifying heating in 
response to the feedback signal. Jones does not teach to collect thermal radiation 
passing through the second piece. Jones does not teach to simultaneously with the 
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heating (welding) collect thermal radiation, in combination with the remaining limitations 
of claims 1-5, 7, 13-16, 18, 20, and 26. 

Shepard discloses in Fig. 1 a device/ method for monitoring quality of weld 106 
being formed between first and second pieces (surfaces) 104a and 104b of a material 
104. The method comprising the steps of heating the material 104 and the weld 106 
with a heating source 102, collecting an infrared radiation (infrared wavelengths) 
passing through the material on the second surface (second piece) 104b, obtaining an 
image (plurality of images/ thermal data) by a camera 108, and analyzing the image by 
a computer 112. This would imply, that the camera captures the weld/ weld pool image 
in its entirely (thermal image/ temperature of each portion of the weld pool). 
For claims 4-5: it is inherent that, by using an infrared camera and obtaining a thermal 
image, the device is capable to determine temperature of each portion of the weld 
reflecting in pixels. The temperature and corresponding time (histogram) is compared to 
a threshold histogram (col. 1, lines 37-56, col. 5, line 48 and col. 8, lines 10-15) and a 
selected calibration standard (col. 4, line 67) to meet associated criteria. 
For claim 7 : the device can be used to determine the size (thus, inherently, width) of 
the weld and the quality (presence of cracks, voids, defects, discontinuities) of the bond 
(col. 7, lines 1-2) and, inherently, compare them to the threshold (standard) by means of 
the histogram. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the IR thermal data means, disclosed by Jones, 
so as to have a thermal image means, in order to enable the operator to obtain a visual 
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data of the weld by collecting the thermal radiation through the second piece, as taught 
by Shepard, so as to provide the operator with a visual thermal data which could allow 
to immediately see defects and lack of integrity of the weld, in order to take necessary 
actions. 

Jones does not teach to provide a feedback signal to a weld controller to meet 
an associated criterion of weld, and modifying heat in response to the feedback signal. 

Dostoomian discloses the device and method in the field of applicant's endeavor 
comprising welding together two materials in a localized spot by providing a heating 
energy (by spot welders), and monitoring the spot (pool) for quality by obtaining an IR 
energy (thermal data) from the pool. This would imply that the device has a means for 
obtaining the thermal data. The device comprises a controller which adjusting the 
heating energy (magnitude of the weld current) by obtaining an IR energy/ temperature 
from the welding tips, while the IR energy provides a measure of the temperature 
(thermal data) of the weld (col. 3, lines 5-6). The controller has a differential circuit for 
generating an error signal and apply (feedback) it to the input of the spot welder (heater) 
throughout the course of the welding operation (heating) in response to the thermal data 
/temperature evaluation of the weld as compared to the standard thermal history stored 
in a memory and controlling (modifying) the welding current (heating) as required (in 
response to the feedback signal). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention was made to add a control device with a feedback to the device, 

disclosed by Jones, so as to allow the operator to control defects, lack of integrity of the 

weld caused by improper welding process/ improper heating by controlling the weld 

temperature within predetermined (desired/ standard) limits. 

Jones does not teach to simultaneously detecting/ obtaining IR data. 

Chang discloses a device/ method for testing/ monitoring a joint by heating it 

and simultaneously detecting an IR emitted by the joint, creating a machine-readable IR 

profile (thermal image) and comparing it with a machine readable standard so as to 

determine the joint integrity and to identify a defective joint. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the device, disclosed by Jones, so as to 
simultaneously heating and obtaining an image, as taught by Chang, so as to allow the 
operator to in real time analyze the image and take immediate actions simultaneously 
with heating the weld and thus, to avoid enhancing the defect in the weld by a possible 
overheating. 

The method steps will be met during the normal operation of the device stated above. 
3. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable Jones, 
Shepard, Dostoomian and Chang, as applied to claims 1-5, 7,13-16, 18, 20, 26 above, 
and further in view of Kearney (U.S. 4446354). 

Jones, Shepard, Dostoomian and Chang disclose the device/ method as stated 
above in paragraph 2. 

They do not explicitly teach an alarm. 

Kearney discloses a device in the field of applicant's endeavor. A radiation 
received from a weld 18 is sent (feedback) to a weld controller 30, which activates an 
alarm in response to determining that the difference between the received signal and 
the reference signal values exceeds a pre-selected (threshold) limit (does not meet an 
associated criterion). The alarm can interrupt the device. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the device disclosed by Jones, Shepard, 
Dostoomian and Chang, so as to have an alarm, as taught by Kearney, in order to 
enable the device to interrupt welding should a failure occurs. 
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The method steps will be met during the normal operation of the device stated above. 

4. Claims 6, 8, 10-11, 17, 19,21 are rejected under 35 U.S. C. 103(a) as being 
unpatentable over Jones, Schepard, Dostoomian and Chang, as applied to claims 1-5, 
7, 13-16, 18, 20, 26 above, and further in view of Traub et al. (U.S. 4214164) 
[hereinafter Traub]. 

Jones, Schepard, Dostoomian and Chang disclose a device/ method as stated 
above in paragraph 2. 

They do not explicitly teach the particular weld controller as claimed by 
applicant. 

Traub teaches a device / method in the field of applicant's endeavor wherein, in 
an automatic mode, a thermal signal from a weld is compared to a signal recorded in 
memory (reference/ threshold), if the signal is higher or lower than the reference (does 
not meet an associated criterion), welding parameters are being adjusted by a 
(feedback) control circuitry (weld controller). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the controller of the device, disclosed by Jones, 
Schepard, Dostoomian and Chang, so as to have a feedback weld controller, as taught 
by Traub, in order to enable the device not only to detect failure but also to implement 
corrective functions. 

The method steps will be met during the normal operation of the device stated above. 
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5. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jones, Schepard, Dostoomian and Chang as applied to claims 1-5, 7, 13-16, 18, 20, 26 
above, and further in view of Ish-Shalom et al. (U.S. 6299346) [Ish-Shalom]. 

Jones, Schepard, Dostoomian and Chang disclose the device and method as 
stated above in paragraph 2. 

They do not teach the limitations of claim 24. 

Ish-Shalom discloses a device wherein in order to obtaining a correct 
temperature (thermal data) of a test sample (wafer), an IR wavelengths from the heating 
lamps cut off (filtered). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the device, disclosed by Jones, Schepard, 
Dostoomian and Chang, so as to cut off the heating radiation from the final thermal data 
results, as taught by Ish-Shalom, in order to preserve the accuracy of the thermal data, 
as already suggested by Ish-Shalom. 

The method steps will be met during the normal operation of the device stated above. 

6. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jones, 
Schepard, Dostoomian and Chang as applied to claims 1-5, 7, 13-16, 18, 20, 26 above, 
and further in view of Emmelmann (U.S. 620121 1 ). 

Jones, Schepard, Dostoomian and Chang disclose the device and method as 
stated above in paragraph 2. 

They do not explicitly teach the limitations of claim 25. 
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Emmelmann discloses in Fig.1 a device in the field of applicant's endeavor 
comprising an up/ down movable laser welding head/ beam for properly focusing the 
laser beam. This would imply, that the level of laser energy changes with the laser 
beam movement. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the device, disclosed by Jones, Schepard, 
Dostoomian and Chang, so as to have a movable laser welding beam, as taught by 
Emmelmann, in order to properly focus the laser beam over the weld, as already 
suggested by Emmelmann, in order to adjust the distance and thus, the laser energy 
/ heat delivered to the weld. 

7. Claims 1-5, 7, 13-16, 18, 20, 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Schepard in view of Jones, Dostoomian, Chang and Emmelmann 
(U.S. 6201211). 

Schepard discloses the device as claimed by applicant with the exception of the 
following: the particular material/ plastic to be welded; providing a feedback signal to a 
weld controller to meet an associated criterion of weld, and modifying heat in response 
to the feedback signal; simultaneously detecting/ obtaining IR data. 

Jones discloses the device as claimed by applicant including the fact that the 

materials to be welded are plastic materials. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the device and method disclosed by Schepard, 
so as to apply it to evaluate the welding process of the plastic material of Jones, 
because the plastic material is also needed to be evaluated for the weld weld quality, 
since a defective weld can cause a dramatic consequence, such as for example, 
breaking of plastic shower pipes can cause burning to a person. 
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Dostoomian discloses the device and method in the field of applicant's endeavor 
comprising welding together two materials in a localized spot by providing a heating 
energy (by spot welders), and monitoring the spot (pool) for quality by obtaining an IR 
energy (thermal data) from the pool. This would imply that the device has a means for 
obtaining the thermal data. The device comprises a controller which adjusting the 
heating energy (magnitude of the weld current) by obtaining an IR energy/ temperature 
from the welding tips, while the IR energy provides a measure of the temperature 
(thermal data) of the weld (col. 3, lines 5-6). The controller has a differential circuit for 
generating an error signal and apply (feedback) it to the input of the spot welder (heater) 
throughout the course of the welding operation (heating) in response to the thermal data 
/temperature evaluation of the weld as compared to the standard thermal history stored 
in a memory and controlling (modifying) the welding current (heating) as required (in 
response to the feedback signal). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to add a control device with a feedback to the device, 
disclosed by Schepard, so as to allow the operator to control defects, lack of integrity of 
the weld caused by improper welding process/ improper heating by controlling the weld 
temperature within predetermined (desired/ standard) limits. 

Chang discloses a device/ method for testing/ monitoring a joint by heating it 
and simultaneously detecting an IR emitted by the joint, creating a machine-readable IR 
profile (thermal image) and comparing it with a machine readable standard so as to 
determine the joint integrity and to identify a defective joint. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the device, disclosed by Schepard, so as to 
simultaneously heating and obtaining an image, as taught by Chang, so as to allow the 
operator to in real time analyze the image and take immediate actions simultaneously 
with heating the weld and thus, to avoid enhancing the defect in the weld by a possible 
overheating. 
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8. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schepard, Jones, Dostoomian, Chang as applied to claims 1-5, 7, 13-16, 18, 20, 26 
above, and further in view of Emmelman. 

Schepard, Jones Dostoomian and Chang disclose the device and method as 
stated above. 

They do not explicitly teach the limitations of claim 25. 

Emmelmann discloses in Fig. 1 a device in the field of applicant's endeavor 
comprising an up/ down movable laser welding head/ beam for properly focusing the 
laser beam. This would imply, that the level of laser energy changes with the laser 
beam movement. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the device, disclosed by Schepard, so as to have 
a movable laser welding beam, as taught by Emmelmann, in order to properly focus the 
laser beam over the weld, as already suggested by Emmelmann, in order to adjust the 
distance and thus, the laser energy/ heat delivered to the weld. 

Response to Arguments 

9. Applicant's arguments with respect to claims 1-8, 12-21 and 24 have been 
considered but are moot in view of the new ground(s) of rejection necessitated by the 
present amendment. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The prior art cited in the PTO-892 and not mentioned above 
disclose related devices and methods. 
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Takeda et al. (U.S. 6462299) discloses the device and method in the field of applicant's 
endeavor comprising pieces 1a and 1b abutting each other for forming a weld (pool) 
and heating them with an induction heating apparatus 9 while the temperature is raised 
to a predetermined (annealing) temperature. This would imply, that the heating and 
temperature measurements (thermal image) are done simultaneously. 

Geler et al. (U.S. 5474225) discloses the device and method in the field of applicant's 
endeavor. Geler monitors a just completed weld. 

Jones (U.S. 4224499) discloses the device and method in the field of applicant's 
endeavor comprising a copper and an aluminum pieces butt-welded. The process 
involving heating and melting (pool formation) their interface. Jones does not teach to 
take IR images simultaneously with heating. 

Juret et al. (U.S. 6177649) teaches to monitor a welding process by obtaining thermal 
images by using an IR camera in real time (simultaneously). Juret teaches to monitor 
the quality of weld and control the welding process. If a defect of the weld is noted (weld 
does not meet a required criteria), the weld head should be repaired (changing 
variables). 

Any inquiry concerning this communication should be directed to the Examiner 
Verbitsky who can be reached at (571 ) 272-2253 Monday through Friday 8:00 to 4:00 
ET. 



GKV 



Gail Verbitsky (p- l/^^ 

Primary Patent Examiner, TC 2800 
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